Transport is a key sector in reducing greenhouse gas (GHG) emissions. A consensus prevails on a causal relationship between distance to the city center and emissions from private transport, which has led to an emphasis on density in urban planning. However, several studies have reported a reverse association between the level of urbanity and emissions from long-distance leisure travel. Studies have also suggested that pro-environmental attitudes and climate change concerns are unrelated or positively related to emissions from long-distance travel. The goals of this case study were to find out the structure, levels, distribution, and predictors of GHG emissions from the local, domestic, and international travel of young adults of the Reykjavik Capital Region. A life cycle assessment (LCA) approach was utilized to calculate emissions, and the materials were collected with a map-based online survey. International leisure travel dominated the overall GHG emissions from personal travel regardless of residential location, modality style, or income level. A highly unequal distribution of emissions was found. A higher climate change awareness was found to predict higher GHG emissions from trips abroad. Emissions from leisure travel abroad were the highest in the city center, which was related to cosmopolitan attitudes among downtown dwellers.
Introduction
A record amount of 42 Gt of CO2 was emitted in 2017 [1] . The amount of carbon that can be safely emitted without reaching 1.5-degree warming (i.e., global carbon budget) can be as low as 420 GtCO2-eq. [2] , just ten times the current annual emissions. Higher budget estimations have been presented as well [3, 4] , but it is evident that rapid and deep emission cuts need to take place, even if the aim is to avoid 2-degree warming [2] . At the same time, emissions have not turned down and are still on an upward path [1] .
Transport is one of the key sectors, as it causes over 20% of the global greenhouse gas (GHG) emissions [1] and is also a sector where the emissions are growing. Electrification and the development of other alternative power sources are likely to lead to a reduction in the emissions from the transport sector, but structural changes, such as improving the efficiency of freight [5] , reducing travel demand, and modal shifts to low-carbon modes, may be necessary to reach deeper mitigation [1] .
Several studies focusing on private transport and local travel have generally concluded that distance to the city center and other urban form characteristics correlate with car use, vehicle distances traveled, and emissions [6] [7] [8] [9] . Despite continuing "chicken or the egg" debates, e.g., on residential self-selection [10] , the link has an established causal character [11, 12] . Despite this, land-use and transport planning may not be the most effective or sufficient strategies for mitigating emissions from 1.
The structure of GHG emissions from travel in the Reykjavik Capital Region (Reykjavik) in Iceland a. The distribution of emissions among the studied population. b.
The levels of emissions from local, domestic and international travel. c.
The geographical distribution of emissions within an urban region based on residential location.
2.
Factors that influence this structure, specifically focusing on the contradictions described above:
a. How does residential location within the urban region influence emissions from travel? b.
How does awareness of climate change influence emissions from travel? c.
What are other factors that influence the amount of travel-related emissions?
We utilized a wide-scope life cycle assessment (LCA) approach, capturing not only the direct emissions but also the indirect emissions from fuel production, vehicle manufacturing, and infrastructure construction, suggested as important contributors to the emissions from travel [49] . For aviation, we included the short-lived climate forcers. We also report the breakdown of the emissions to the direct and indirect components, which has rarely been done in previous studies. The study materials were collected with a map-based online survey (a soft geographical information system (softGIS) survey or a geo-questionnaire), distributed among young adults living in Reykjavik in fall 2017. The following section provides a more detailed description of the methods and materials used in the study. 
Materials and Methods

Case Area
The data were collected from the residents of the Reykjavík Capital Region (Höfuðborgarsvaeðið), including the municipalities of Reykjavík, Kópavogur, Hafnarfjörður, Garðabaer, Mosfellsbaer, Seltjarnarnes, and Kjósarhreppur. The population of the region is just under 230,000 [50] , which constitutes around 65% of the country's population. Compared to other Nordic cities, the urban structure of the region is dispersed and car-oriented, except for a more compact and walkable old town center [51] . A relatively high proportion of residents live in areas located far from the city center, with a car-oriented urban structure and poor access to public transportation [52] . There is a domestic airport close to the city center, and the international airport is around 40 km west of the capital.
The research process followed several steps described in the flowchart below ( Figure 1 ). walkable old town center [51] . A relatively high proportion of residents live in areas located far from the city center, with a car-oriented urban structure and poor access to public transportation [52] .
There is a domestic airport close to the city center, and the international airport is around 40 km west of the capital. The research process followed several steps described in the flowchart below ( Figure 1 ). 
SoftGIS Survey
The primary data set was collected using a softGIS survey, which allowed for the marking of locations and the answering of questions about these locations, along with conventional survey questions [53, 54] . The survey was targeted at individuals 25-40 years-old who were registered in the Reykjavik Capital Region. The age group was selected to minimize the effect of life-course variables and generational differences. People in this age group are usually independent of their parents, have entered the employment market, and have grown up in a globalized world with good access to information and communication technologies.
We drew a geographically stratified random sample of 6000 individuals from the target group from the Registers Iceland and sent two rounds of personal letter invitations to the sampled individuals in September and October 2017. After deducting returned letters and incomplete responses, the response rate was 13.6%, with 706 responses out of the 5184 invited individuals. We conducted some analyses on a smaller set of responses due to missing values in specific variables.
Respondents were asked to mark their residential location and locations visited within the urban region (local trips), the domestic region, and the international region within the last 12 months, as well as to answer questions about these locations. This allowed for an accurate way of measuring travel distances, frequencies, and associated emissions using GIS.
Besides geographical features, the survey also included socioeconomic and demographic (SED) variables, such as gender, income per consumption unit (CU) in a household, education level, language skills, language chosen to fill out the survey (Icelandic, English, or Polish), and household type. Lifestyle variables included weekly workload, the number of cars in a household, and access to a vacation home. Socio-psychological characteristics of the study participants were measured by fiveitem Likert-like answers (ranging from "strongly disagree" to "strongly agree") to 34 statements about attitudes and views related to the environment, pro-environmental behaviors, climate change, 
Besides geographical features, the survey also included socioeconomic and demographic (SED) variables, such as gender, income per consumption unit (CU) in a household, education level, language skills, language chosen to fill out the survey (Icelandic, English, or Polish), and household type. Lifestyle variables included weekly workload, the number of cars in a household, and access to a vacation home. Socio-psychological characteristics of the study participants were measured by five-item Likert-like answers (ranging from "strongly disagree" to "strongly agree") to 34 statements about attitudes and views related to the environment, pro-environmental behaviors, climate change, cosmopolitanism, leisure travel, residential environments, and daily travel modes, located on two separate pages of the questionnaire.
Allocation and Estimation of Trip Distances and GHG Emissions
For ground transport and ferry trips within Iceland, distances between residential locations were calculated using the shortest paths on the street network or their approximation. For planes and ferries, they were calculated using geodesic distances to take the curvature of the Earth into account and corrected for the increase of distances by interchanges. We provide further details of the distance calculations in Appendix A.
The frequencies of local trips were measured in categories such as "five to seven times a week" or "once or twice a month," and numerically coded to estimate the number of trips made in a year. The reported number of trips in domestic and international travel was also numerically coded and used to estimate the number of trips in the previous 12 months. The yearly distance traveled to each of the destinations was then estimated by multiplying distances and frequencies. We multiplied the yearly distances by GHG emission coefficients.
A life cycle assessment (LCA) approach was employed in the GHG assessment to capture both direct and indirect emissions caused by transport. While only the direct emissions from fuel combustion are typically included in an assessment, leaving the indirect emissions (i.e., from fuel production, electricity production for electric vehicles, vehicle manufacturing, and infrastructure construction) outside of an assessment can potentially lead to a very biased outcome (e.g., [49, 55] ). Infrastructure construction has rarely been included, but can be an important contributor as well [49] .
Global warming potential over 100 years (GWP100) was employed to harmonize the impacts of different GHGs, and CO2e kilogram equivalents per person kilometer traveled (kg/PKT) was utilized as the functional unit. In addition to the typically included long-lived GHGs (LLGHG), such as carbon dioxide and methane, we included the short-lived climate forcers (SLCFs), namely black carbon, organic carbon, volatile organic compounds, contrails, and aircraft-induced cirrus. The SLCFs are highly relevant for estimating the climate impacts of air travel and less relevant for those from ground transport [15] . Appendix A.2 and Table A1 show the utilized GHG intensities, data sources, and other assessment details. The intensities are in line with recent recommendations by Jungbluth and Meili [56] .
The study utilized the so-called consumer responsibility perspective and, more precisely, residence-based accounting, in which all the emissions from an activity undertaken by an individual are allocated to the same individual, and the emissions are looked at from the perspective of the location of origin of the trips [57, 58] . The estimated yearly GHG emissions per person in local, domestic, and international travel were the three main outcome variables under study.
Modality Styles
We segmented study participants into modality styles based on observed patterns of their daily travel behavior, specifically their choice of travel modes [59] . Firstly, we calculated the share of travel modes to commuting destinations (i.e., work or study places) and non-commuting destinations, weighted by trip frequency and represented with four ratio variables, one per each travel mode (car, bus, foot, and bicycle). Secondly, we applied an agglomerative hierarchical method with Ward's method and squared Euclidean distance, using the hclust package in R. After examining the clustering tree and the summary of travel behaviors of each cluster, we decided to retain six clusters. Thirdly, we labeled the clusters using the most discernible characteristics of their members' travel behavior. The resulting clusters are bus commuters (8.4% of the sample), consistent car commuters (37.4%), non-commuters Sustainability 2019, 11, 6340 6 of 35 (11.5%), multi-modal car commuters (21.1%), pedestrian commuters (12.9%), and bicycle commuters (8.8%). We present the characteristics of the modality style members in Table A2 .
Geographical Analysis
We analyzed the outcome variables (i.e., emission levels) with spatial statistics: a global Moran's I statistic [60] to assess the degree of spatial association in the whole region and the Getis-Ord Gi* statistic to identify areas in which high or low values locally cluster [61] . As Moran's I may in some cases be insensitive to the local spatial association, the Gi* hot spot maps were computed even in cases when Moran's I did not show a significant level of spatial association. We used a natural logarithm of emission values in the calculation of the spatial statistics.
To assess the influence of urban form on travel behavior, we calculated several GIS-based urban form measures. We calculated the distance to the city as the shortest driving distance between residential locations and the city center. We estimated access to public transportation as the maximum number of departures at a bus stop within 400 m from a residential location. We estimated neighborhood greenness as a mean normalized difference vegetation index (NDVI) in a 1 km straight line buffer around the residential location. Travel-related urban zones were delineated using a method based on the theory of three urban fabrics proposed by Newman et al. [62] and applied earlier in Helsinki and Stockholm by Söderström et al. [63] . We provide a more detailed description of the GIS calculations in Appendix A.4.
Statistical Analysis
To reduce the number of socio-psychological variables, we performed factors analyses (e.g., principal axis factoring with oblique rotation) on answers to the Likert-like questions from two thematic pages of the questionnaire. The results, along with the list of items, are presented in Tables A4 and A5 . Because the factor solutions explained only a relatively low proportion of variance, subsequent analyses were based on the sums of answers to items contributing to factors, or on original answers.
We analyzed the outcome variables with bivariate and multivariate methods. All the outcome variables had distributions strongly skewed to the right and a relatively high number of zeros, which dictated the choice of statistical methods. We assumed that the distribution was not censored at zero and that zeros were valid answers that signified that no emissions had been generated in the year preceding the survey. To account for the distribution of the data and to study potentially different factors of participation in travel and amount of emissions, we applied a two-part regression modeling approach [64, 65] , which has been used to study emissions from travel [17, 20] . The first part is a binary model for participation in long-distance travel in which the outcome is dichotomous and modeled by logistic regression. The second part is modeled using an ordinary least squares (OLS) regression on the emission values of those who had non-zero emissions, transformed with a normal logarithm. To facilitate the interpretation of results, we also performed OLS models on untransformed emission values and reported unstandardized beta coefficients expressed in kg CO2e, although we did not report potentially biased significance levels [20] . To select predictors, we applied a hierarchical regression approach. We excluded cases with incomplete responses to the survey from the analyses. Among the candidate predictors were the socio-demographic variables, lifestyle characteristics, urban form measures, modality styles, and socio-psychological variables described above.
Results
Emissions from trips abroad dominated the travel-related emissions and were much higher than those from local and domestic trips. The annual travel-related GHG emissions were found to reach 4.49 tCO2e per capita, with 1.08, 0.45, and 2.96 tCO2e coming from local, domestic, and international travel, respectively. On average, participants of our survey made 2.1 round trips abroad in the previous year, covering 12,208 km. The study participants made approximately eight domestic round trips per year, with an overall yearly distance of 2456 km. Yearly distances traveled within the local context averaged at 5399 km. We provide the statistics of trip numbers and distances covered by different groups and resulting GHG emissions in Table A6 .
The results point out to a highly unequal distribution of GHG emissions from leisure travel abroad. The top 20% of emitters made, on average, approximately five international trips and generated about 60% of emissions of the sample, and the top 5% made 7.7 international trips and generated about 22.5% of emissions. At the same time, 25% of study participants did not travel abroad in the previous year. The most mobile groups were characterized by high cultural capital (i.e., good language skills and higher education), which also included a high awareness of climate change and other environmental issues. There was a positive correlation between income and emissions from international travel, significant when other variables were controlled, but there was a high proportion of hypermobile individuals in all income groups.
Total emissions from travel were the highest among urban core residents, mostly due to a high level of international travel emissions among them. The influence of urban form on international travel remained significant when socio-demographics are controlled but lost significance when socio-psychological variables were added to regression models. The cosmopolitan attitude in travel was the strongest predictor of emissions from trips abroad. Good language skills were shown to increase the emissions of those who participate in travel abroad.
Climate change awareness was found to be positively related to emissions from flights, even when other variables were controlled. Nearly all of the highly mobile individuals in the studied sample were aware of and concerned with climate change and its consequences.
Results on local travel suggest that there is a strong geographical pattern of emissions, increasing towards the main city center. The influence of the distance to the city center remained significant when other variables were controlled. The amount of emissions from local travel was also positively associated with weekly workload above 35 h, as well as having a graduate or postgraduate degree. Pro-car attitude was found to be a strong predictor of the emissions from local travel, followed by preferences towards residing in suburban vs. urban neighborhoods.
The emissions from domestic travel did not show any significant geographical trend. We also did not find any significant correlation between domestic travel and access to private or public green spaces. The emissions were positively associated with having access to a summer house and having preferences towards spending leisure time in natural vs. urban environments. Individuals with a high workload travelled more than those who work shorter hours.
The Structure of Travel Emissions
Unequal Distribution of Travel Emissions
The structure of travel emissions was highly unequal, as illustrated by the Lorenz curves in Figure 2b . The top 20% of emitters were found to generate 60% emissions in local travel, 58% emissions in domestic leisure travel, and 55% emissions in international leisure travel. The distributions followed the pattern detected by Brand and Preston [21] in the travel of UK residents, and as found often in patterns of consumption at various scales [66] . The curve of international travel emissions in the rank chart ( Figure 2a ) increases abruptly around 8 tCO2e per year per person. The participants above that point were the top 5% emitters: hypermobile individuals who make, on average, 7.7 trips abroad and generate about 22.5% of the emissions of the study participants.
About one-quarter of the respondents did not participate in international travel at all in the 12 months before the survey, which is a long enough period to interpret that they either travel internationally very little or not at all.
Importantly, the unequal distribution of the emissions from travel is only loosely related to income levels. The emissions generated by international travel of the highest income group are higher than those of other groups (Figure 3 ). However, among the top 5% emitters in international travel (n = 32, marked by a steep increase of the green line in Figure 2a and shown as outliers in Figure 3 ) there were members of all income groups: five of them belonged to the lowest income group (<290 k ISK (Icelandic króna, 1000 ISK = 7.9 EUR (Euro) as of 12 September 2017.) per CU) and seven belonged to the highest (>670 k ISK per CU). In the whole sample, the rank correlation between income per CU and emissions from international travel was weak but significant (ρ = -0.18, p < 0.001). The income elasticity of international travel emissions, calculated as a correlation between logs, was quite low and produced a Spearman's rank correlation of 0.145 (p = 0.002, n = 465). Importantly, the unequal distribution of the emissions from travel is only loosely related to income levels. The emissions generated by international travel of the highest income group are higher than those of other groups (Figure 3 ). However, among the top 5% emitters in international travel (n = 32, marked by a steep increase of the green line in Figure 2a and shown as outliers in Figure 3 ) there were members of all income groups: five of them belonged to the lowest income group (<290 k ISK (Icelandic króna, 1000 ISK = 7.9 EUR (Euro) as of 12 September 2017.) per CU) and seven belonged to the highest (>670 k ISK per CU). In the whole sample, the rank correlation between income per CU and emissions from international travel was weak but significant (ρ = -0.18, p < 0.001). The income elasticity of international travel emissions, calculated as a correlation between logs, was quite low and produced a Spearman's rank correlation of 0.145 (p = 0.002, n = 465). 
Characteristics of More and Less Mobile Groups Distribution of Travel Emissions
Following the findings presented in the previous section, the respondents were divided into four groups based on their overall GHG loads from leisure travel to analyze the characteristics of the more and less mobile people: Non-emitters, middle group, top 20% emitters, and top 5% emitters. As shown in Table 1 , the different groups carried some distinct features. Compared to other groups, the non-emitters group was characterized by a somewhat lower share of people with graduate or 
Following the findings presented in the previous section, the respondents were divided into four groups based on their overall GHG loads from leisure travel to analyze the characteristics of the more and less mobile people: Non-emitters, middle group, top 20% emitters, and top 5% emitters. As shown in Table 1 , the different groups carried some distinct features. Compared to other groups, the non-emitters group was characterized by a somewhat lower share of people with graduate or postgraduate education (32%) and a lower percentage of people who speak four or more languages (8.4%). The non-emitters tend to live farther away from the city center than those who travel abroad. Relatively, many of them (17%) have no car in their household. Their incomes are somewhat lower than those of other groups, but the difference was not large. The top 20% and top 5% emitters differed from the other groups by having a higher proportion of people with graduate education (39% and 44%, respectively), a higher proportion of people who speak many languages (19% and 37.5%); in addition, these groups are more likely to live in the urban core of the region. 
The Internal Structure of Travel Emissions
International leisure flights dominated the overall emissions of a travel-related carbon footprint of an average young adult in Reykjavik with an almost two-thirds share (66%) and an average of 2.96 tCO2e/y/p. Trips within the urban region only generated 24% of the overall GHG emissions, and leisure trips away from the city but within Iceland were yet a much lower 10% ( Figure 4 ). 
Geographical Distribution of Travel Emissions
The geographical analysis of the average per capita emissions revealed that emissions from local travel increase when moving away from the most central and pedestrian-oriented areas. Emissions from domestic travel did not appear related to the urban structure, and emissions from international travel increased towards the inner city locations ( Figure 5 ). The pattern is similar to that found previously in Helsinki [17] . Importantly, emissions from long-distance travel were found to dominate the overall GHG loads from transport regardless of the distance to the city center or the urban zone, Figure 4 . A variable-width bar chart of distances traveled with (horizontal axis) and carbon intensities of different travel modes at local, domestic, and international scales. The amount of GHG emissions resulting from travel with each mode at each scale is approximated with the size of rectangles.
The dominance of international travel would be more pronounced if only emissions from fuel combustion were taken into account. The vast majority (92%) of emissions from flights results from fuel combustion, with a relatively small contribution (8%) by emissions embedded in aviation vehicles and other infrastructure. Local and domestic car travel are the second and the third contribution to the travel-related footprints, averaging at 1.08 and 0.45 tCO2e/y/p, respectively. A relatively large part of these emissions is embedded in vehicle production and road infrastructure: 32% in local travel and 42% in domestic travel. The difference is largely due to higher reported car occupancies in domestic leisure trips than on local trips. The figure suggests that efficiency gains in private cars, such as their electrification, have only a limited potential of decarbonization, especially when vehicle production remains as carbon-intensive as it is now (see, e.g., [55, 67] for vehicle production GHG analyses).
Domestic flights have by far the highest carbon intensity at 0.311 kg CO2e/pkt, followed by domestic ferries (0.258 kg CO2e/pkt), but these travel modes were rarely chosen by study participants and did not importantly contribute to average travel carbon footprints.
The geographical analysis of the average per capita emissions revealed that emissions from local travel increase when moving away from the most central and pedestrian-oriented areas. Emissions from domestic travel did not appear related to the urban structure, and emissions from international travel increased towards the inner city locations ( Figure 5 ). The pattern is similar to that found previously in Helsinki [17] . Importantly, emissions from long-distance travel were found to dominate the overall GHG loads from transport regardless of the distance to the city center or the urban zone, even though they were more pronounced in the inner-city areas. The correlation between emissions and the centrality of the location was steeper in the case of local travel than in the case of international travel, but the vast amount of emissions from aviation overshadows the mitigation gains resulting from the compactness of the urban form. The patterns were visible, even if less pronounced when travel-related urban zones were used to measure the urban structure ( Figure A1 ). There is a significant spatial association of GHG emission values from local travel with Moran's I = 0.146, statistically significant at p < 0.001 level. The emission levels from other scopes of travel did not spatially cluster, according to Moran's I statistic (Table A7 ).
The highest average emissions from local travel (above 2 tCO2e per year per person) were found to be concentrated in peripheral areas (e.g., postcodes 113, 270, and 210; Figure 6 ). The lowest average emissions from local travel (below 0.6 tCO2e) were found to be concentrated in the city center (postcodes 105, 104, and 101 in Reykjavík; Figure 6 ). The hotspot analysis (Figure 7 ) confirmed the There is a significant spatial association of GHG emission values from local travel with Moran's I = 0.146, statistically significant at p < 0.001 level. The emission levels from other scopes of travel did not spatially cluster, according to Moran's I statistic (Table A7 ).
The highest average emissions from local travel (above 2 tCO2e per year per person) were found to be concentrated in peripheral areas (e.g., postcodes 113, 270, and 210; Figure 6 ). The lowest average emissions from local travel (below 0.6 tCO2e) were found to be concentrated in the city center (postcodes 105, 104, and 101 in Reykjavík; Figure 6 ). The hotspot analysis (Figure 7 ) confirmed the central areas as clusters of high values and the suburban postcode 113 as a significant cluster of low values. In general, the emissions from local travel increase with increasing distance from the city center.
The highest average emissions from international travel (ca 4 tCO2e per year per person) are concentrated in the city center (postcodes 107 and 101; Figure 8 ), and one peripheral area (postcode 201; Figure 8 ). The hotspot map ( Figure 9 ) shows that only the centrally located cluster of high emission levels is significantly different from the regional average.
The emissions from domestic travel did not show any significant spatial association and thus are not shown on the maps. 
Travel Emissions and Modality Styles
The geographical patterns might seemingly indicate a kind of a trade-off between car use and private flights, as suggested earlier by Ottelin et al. [8, 27] . However, the analysis of emissions of different modality styles showed that those who drive private cars daily and generate high emissions in local travel also generate high emissions from international travel. The group with the highest average emissions from international travel are the consistent car commuters (ca 3.5 tCO2e), followed by the bicycle commuters (ca 3.0 tCO2e), and the pedestrian commuters (ca 2.8 tCO2e) ( Figure 10 ). This pattern appeared to be independent from a residential location. Compared to other groups, consistent car commuters have the highest levels of emissions from travel abroad in the central pedestrian zone (4.7 tCO2e/y/p, n = 17), its fringe (3.7 tCO2e/y/p, n = 43) and in the car-oriented zone (3.6 tCO2e/y/p, n = 97; Table A8 ). The pattern is not dependent on income levels either.
Car ownership was not found to systematically related to international travel either. Those who own more than two cars in a household appear to generate the lowest level of emissions. Those who own two cars generate the highest emissions, which might be related to high incomes in this group. The differences between the other groups are negligible ( Figure 11 ). Furthermore, the relationship between car ownership and international travel does not show any visible geographic pattern and does not appear to be dependent on income levels.
Interestingly, the top 5% mobile group has a higher percentage of inner-city residents, pedestrian commuters, and car-less households than the less mobile groups (Table 1) , so the effect of substituting city driving with flights abroad might be limited to the hypermobile people.
in local travel also generate high emissions from international travel. The group with the highest average emissions from international travel are the consistent car commuters (ca 3.5 tCO2e), followed by the bicycle commuters (ca 3.0 tCO2e), and the pedestrian commuters (ca 2.8 tCO2e) ( Figure 10 ). This pattern appeared to be independent from a residential location. Compared to other groups, consistent car commuters have the highest levels of emissions from travel abroad in the central pedestrian zone (4.7 tCO2e/y/p, n = 17), its fringe (3.7 tCO2e/y/p, n = 43) and in the car-oriented zone (3.6 tCO2e/y/p, n = 97; Table A8 ). The pattern is not dependent on income levels either. Car ownership was not found to systematically related to international travel either. Those who own more than two cars in a household appear to generate the lowest level of emissions. Those who own two cars generate the highest emissions, which might be related to high incomes in this group. The differences between the other groups are negligible ( Figure 11 ). Furthermore, the relationship between car ownership and international travel does not show any visible geographic pattern and does not appear to be dependent on income levels.
Interestingly, the top 5% mobile group has a higher percentage of inner-city residents, pedestrian commuters, and car-less households than the less mobile groups (Table 1) , so the effect of substituting city driving with flights abroad might be limited to the hypermobile people. 
Travel-Related Emissions and Climate Change Awareness
There was a relatively small number of people in our sample (13%-20%, depending on the item), who disagreed with or were unsure about the climate change-related statements that are in line with academic consensus. These people have lower average levels of emissions from international travel than those who agree with the statements (Figure 12 ). However, the median was similar across the groups, and the averages in the groups with high climate change awareness were higher due the presence of the highly mobile individuals (shown as outliers in Figure 12 ). As shown in Table 1 , the highly mobile people tend to speak more languages and have a higher level of education than other groups, which suggests that the correlation between climate change awareness and high emissions from travel abroad is related to cultural capital. 
Multivariate Analysis
The regression analysis provided an insight into which characteristics correlated with participating in certain travel behaviors and with the level of emissions associated with these behaviors when other variables were controlled.
International Travel Emissions
Single people and families with children are less likely to travel abroad than couples ( Table 2 ). Having a low monthly income level also decreases the likelihood of taking at least one leisure trip abroad in the previous year. A cosmopolitan attitude in travel (Factor 3) is the strongest predictor of participation in travel. It also appears to be clustered geographically, with high values concentrated in the city center ( Figure A2) . It thus appears that the geographical trends described in Section 3.1.4 could be largely explained by the spatial clustering of cosmopolitan and travel-positive attitudes in the city center (see also [18] ). Climate change awareness (Factor 2) significantly, even if weakly, was Those who disagreed or were unsure about the statements were shown to be somewhat less likely to speak multiple languages or have a university degree than other groups, but they were not found to differ in terms of income levels (Table A9 ).
Multivariate Analysis
International Travel Emissions
Single people and families with children are less likely to travel abroad than couples ( Table 2 ). Having a low monthly income level also decreases the likelihood of taking at least one leisure trip abroad in the previous year. A cosmopolitan attitude in travel (Factor 3) is the strongest predictor of participation in travel. It also appears to be clustered geographically, with high values concentrated in the city center ( Figure A2) . It thus appears that the geographical trends described in Section 3.1.4 could be largely explained by the spatial clustering of cosmopolitan and travel-positive attitudes in the city center (see also [18] ). Climate change awareness (Factor 2) significantly, even if weakly, was found to increase the likelihood of traveling abroad, even when the education level was controlled in the model. GHG emissions associated with domestic travel are the most strongly and positively associated with having access to a summer house and having preferences towards spending leisure time in natural vs. urban environments (Table 3) . Moreover, women are more likely to participate in domestic leisure travel than men, and those who have a car in the household are more likely to engage in domestic leisure travel than those who do not. We found no significant association between emissions from domestic leisure travel and the urban form (e.g., neighborhood greenness, distance to the city center, or access to a private yard) or household income. When comparing mean trip frequencies and the level of emissions between different groups, those living in apartment buildings and without a private yard were found to travel more often and for longer distances domestically than other groups (Table A6) . Therefore, these aspects may potentially play some role in motivating domestic travel behaviors, even if this was not shown to be significant in the models.
The amount of emissions from local travel were found to be positively associated with increasing distance to the city center, a medium or high weekly workload, and having a graduate or postgraduate degree (Table 4 ). Pro-car attitude is a strong predictor of the emissions from local travel, followed by preferences towards residing in suburban vs. urban neighborhoods. Preferences for shared housing and transport are negatively associated with emissions from local travel. Interestingly, having more cosmopolitan attitudes towards travel is associated with higher emissions from local travel.
We performed a residual analysis and collinearity diagnostics on all linear models. The residuals showed no signs of heteroskedasticity in the Ln models, as their distribution was symmetrical, without patterns, and clustered towards the middle of the plots. The residual plots of the untransformed models were highly skewed, which was expected due to the character of the outcome variable. We thus did not report the significance levels of these models. In all cases, Variance Inflation Factors (VIF) were below five and tolerant above 0.2, indicating that multicollinearity was not strong. 
Discussion and Conclusions
This study aimed at quantifying the structure and geographical distribution of GHG emissions from the local, domestic, and long-distance travel of the young adults of Reykjavik. Furthermore, the factors influencing this structure were studied, with a particular focus on how the residential location within the urban region and the awareness of climate change influence emissions from travel, as well as whether we could identify other factors.
We found that the overall travel-related GHG emissions were dominated by those resulting from long-distance flights, regardless of residential location, modality style, or income level, except for those residing furthest away from the city center (12+ km). Moreover, the level of GHG emissions from long-distance travel alone reached three tons of CO2e/y per capita, which is more than 50% of the currently available global per capita carbon budget to follow the Intergovernmental Panel on Climate Change (IPCC) pathway to 1.5-degree warming [1]. These findings are in line with those of recent studies of Helsinki in Finland [17, 42] , although we found slightly lower overall emissions and higher long-distance travel-related emissions in Reykjavik than in Helsinki. For the consistent car-commuters, the overall GHGs from the transport were found to exceed 5.5 t CO2e/y per capita and to transgress the whole current per capita carbon budget without emissions from any other consumption taken into account.
We found the emissions from international leisure travel to increase towards the city center, reaching nearly five tons in the city center and its surroundings, approximately the current annual average global per capita emissions [1] . The geographical trend is in line with previous research [17, 18, 23, 31, 68] . When socio-psychological factors, such as cosmopolitan attitudes, were controlled in regression models, distance to the center lost its significance. This result supports the hypothesis of cosmopolitan orientation as a reason behind the elevated levels of international travel of inner-city dwellers in Nordic cities [18, 23, 68] . The level of language skills was another important predictor, which, together with the impact of education level known from previous research, suggests that cultural capital may be another driver of the aggregate geographical patterns. Even though we did not directly measure properties of participants' social networks, the results point to the importance of the globalization of lifestyles in motivating the international travel of the educated urbanites, as suggested elsewhere [13, 20] . Even though income remains an important predictor of emissions from international travel, in line with previous studies (e.g., [20] ), its predictive power in our sample was relatively low. This result suggests that in affluent societies, such as that in Reykjavik, ticket prices are no longer a strong hindering factor in long-distance travel decisions.
Domestic travel was found to generate the lowest share of total travel-related emissions, and it did not significantly correlate with the residential location and the urban form around it (i.e., population density, distance to the city center, neighborhood greenness or access to a private yard). Our results suggest that domestic travel patterns do not play any strong role in the first contradiction discussed in the introduction. Furthermore, we did not find any evidence to support the compensation hypothesis, which has been suggested previously as a potential factor explaining the increase in the amount of long-distance travel towards the city centers (e.g., [69] ). Access to a summer house and preferences towards spending leisure time in natural vs. urban environments were found to be significant predictors of the emissions from domestic travel. It thus appears that domestic travel is motivated more by personal preferences and access to facilities rather than by the urban structure itself.
Results related to local travel emphasize a strong geographical trend of increased car use and emission levels farther away from the city center and in car-oriented areas, which is in line with previous research conducted in the Nordic countries and elsewhere (e.g., [7, 70, 71] ). Of multiple urban form variables tested in models, distance to the main city center was the strongest predictor of emissions and remained significant after controlling for sociodemographic variables and attitudes, which supports the results by Naess [7] . Our results also emphasize the importance of attitudes and preferences related to travel modes and residential location in predicting the level of emissions from local travel, but they do not undermine the role of the urban form, which has been shown to have a causal effect on travel behavior [11, 12] .
We also detected a highly unequal distribution with all the three types-local, domestic, and international-of travel, meaning that the high average emissions are a result not only of a high level of mobility through the majority of the population but also the presence of the highly mobile minority. This result followed the pattern detected, e.g., in the UK before [19, 21] . At the same time, a relatively large fraction of the sample did not seem to participate in long-distance travel at all. We consider this a deliberate choice or a sign of disinterest in travel, as the question about trips referred to 12 months before the survey, which should be a long-enough time-span to capture some trips for those who actively travel. Later in this section, we discuss the policy implications related to this issue.
Similarly to Alcock et al. [19] and Árnadóttir et al. [42] , we found pro-environmental attitudes and climate change awareness to predict more flights and a higher GHG load, not less. Defining this as a causal relationship between these two variables would be incorrect, though. The respondents concerned for the environment share several qualities related to participation in and frequency of long-distance travel, such as better language skills and higher education. Furthermore, we cannot trace the origin of their concern, particularly whether it relates to traveling and seeing the world or not. We also observed an attitude-behavior gap in local and domestic travel; climate change awareness and pro-environmental attitudes either had no significant effect or a positive association with emissions and participation. While positive associations are difficult to explain, the lack of action from concerned respondents to minimize their car use could stem from an unwillingness to drastically change lifestyles due to a habit or routine, comfort and convenience, or a perceived lack of efficient and cheap public transportation [72] .
Strengths and Limitations
Among the strengths of this study is its use of a broad-scope LCA-based GHG factors in the assessment, including the direct emissions from fuel combustion, fuel production, and transport, vehicle manufacturing, and transport infrastructure production following the suggestion of Chester and Horvath [49] . Of our GHG load estimates, the indirect components explain 32%-42% of shares in local and domestic travel, confirming the importance of including them. We also used the emission coefficients for air travel that take a higher radiative forcing effect of emissions in the high atmosphere into account, thus more realistically estimating the global warming potential [56] . It is also one of the few studies that include both short-and long-distance travel, allowing us to compare the climate impacts and different factors of these two and thus emphasize that various travel scopes should be studied in combination and not separately.
The limitations of this study included a relatively small sample that did not allow for the conduction robust analyses of small groups to study more complex relationships and interactions. Another limitation was the focus on young adults, which reduced the ability to generalize the results to the whole population of the study area. Broader generalizations were also limited by the somewhat exceptional characteristics of Reykjavik as a study area, mostly due to its location on an island and thus having fewer alternatives to air travel when going abroad. Moreover, the climate in Reykjavik is rainy and cold in global terms, which might encourage more leisure trips away. Studying this potential explanation would, however, require detailed information about the stated and potentially latent reasons for leaving, which the survey utilized in this study do not provide. Still, as stated in the introduction, the unique characteristics of Reykjavik also make it an interesting case to study, and the results of this study provide a benchmark or a point of comparison to future studies in other locations.
Further Studies
There is a need for more transportation-related studies that focus on the climate impacts of trips at different geographical scopes (i.e., local, regional, domestic, and international). Ideally, studies should report emissions generated from an LCA, along with those from fuel combustion and energy production. Other studies should replicate the results in other wealthy regions, due to the high level of travel emissions there, but also in regions with a strong upward trend in aviation and tourism, such as China, Latin America, Central, and Eastern Europe. Comparisons between multiple cities or regions with varying levels of access to international airports, different socio-economic structures, and different urban forms would also contribute well to the literature.
Notably, the regression models that predicted emissions from local travel had markedly a higher predictive power than those on domestic and international travel. Long-distance travel models may not include all relevant and measurable variables and thus suffer from misspecification. Future studies should include more variables, such as social network characteristics and mobility biographies [73] [74] [75] , and a more refined measurement of socio-psychological characteristics. More qualitative and mixed-methods studies and conceptual work are needed to identify other potentially relevant factors. Longitudinal data would help to track changes in time and their factors, especially in the light of high growth in aviation and tourism, and changing debates about climate change and the climate impacts of travel. Furthermore, larger samples from quantitative surveys would help in creating stronger and more sophisticated regression models and small-group analyses.
Other possible dimensions of the topic that have not been studied well enough include the characteristics of visited destinations and motivations to visit places, including links to well-being. These and other topics can and should be studied with qualitative and mixed methods, which would greatly improve the understanding of the causal links behind the aggregate patterns and motivations of individuals. Among the issues that are highly relevant to policy-making and could be well studied with a mixed-methods approach are sensitivity to the changing cost of flights, links between environmental and climate change concerns and mitigating behaviors, the perceived difficulty of behavior changes, the role of social norms, and the role of cosmopolitan attitudes and globalized lifestyles in motivating travel.
Policy Outlook
In this paper, we have shown how flights can dominate the emissions from transport in an affluent location despite high levels of emissions resulting from ground transport. We have also shown how the emissions from flights tend to rise along with reduced ground transport emissions. This situation urges discussion on effective policies to radically reduce the emissions from transport overall, not just from one mode-with potentially consequential reverse impact on the others. Furthermore, it seems to be largely different policies and policy-levels which affect local ground transport emissions, domestic ground transport emissions, and long-distance travel emissions.
The prevailing global policy-orientation is to densify urban areas to reduce emissions from private driving. Previous studies have found this as an effective policy [6, 7] . We also found significant reductions in local transport emissions in Reykjavik, although in Reykjavik, even the most centrally located dwellers typically possess cars and generate a relatively high amount of emissions from car travel. Our results emphasize that densification should focus on densifying areas close to the main city center and main concentrations of jobs, not necessarily local urban design characteristics [12] .
Planning policies related to urban density have recently been criticized as insufficient for GHG mitigation [9, 13] . One suggested mechanism that hinders densification from leading to GHG mitigation is the rebound effect following reduced driving and car possession, particularly as increased flight activity [8, 27] . In this study, we found little evidence of such a rebound. It may well be in Reykjavik that almost all the residents are affluent enough to fly and possess vehicles if they choose to. Reykjavik is also a very strongly car-oriented city by its design and the mindset of the residents, and households that redirect their spending from car ownership and use to private flights might be too few to influence aggregate patterns.
We also have not found any plausible causal link between urban density or central location and the higher amount of international travel. The apparent correlation between urbanity and travel abroad most likely results from tendencies among people of certain socio-psychological characteristics (e.g., cosmopolitan attitudes and high cultural capital) to locate in central urban areas. Therefore, the results of this study do not challenge the current densification policies (see [31] ), but instead, they suggest that land use and transportation planning measures should accompany policies aimed at reducing emissions from long-distance travel.
Policies directly related to international aviation are necessary if total transport emissions are to be reduced. The aviation industry mostly relies on efficiency gains [76] and offsetting [77] . However, as shown by Peeters et al. [78] , the efficiency gains are outpaced by growth in trip numbers and distances, and technological solutions are ineffective in reducing total emissions from aviation. Indeed, the most promising emerging technology of all-electric aircraft is unlikely to be operational within the next 20 or 30 years and require significant improvements in battery technology [79, 80] . Other policies are necessary, ideally such that would halt or reverse the growth in demand for flights.
Participants of the "Stay Grounded: Degrowth of Aviation" conference 12-14 of July 2019, Barcelona, Spain recently discussed a set of such policies (see [81] for short summaries). One of the suggested policy measures, which might prove efficient in the context of Reykjavik, was a progressive aviation tax in which ticket prices increase along with the increasing number of flights per year. Such a policy is under the power of different decision-makers than urban densification, but the two together could lead to efficient overall GHG mitigation from transport. A taxation on kerosene used in aviation and value-added tax on flight tickets are other, more conventional, suggestions, although they have been criticized for hitting the poorer part of the population the hardest. Limits and bans have also been suggested, although they are considered a feasible option on short-haul flights only.
Overall, tourism is a sector calling for more attention in the context of climate change mitigation. The global emissions are growing fast, driven particularly by flights [82] and, per trip, can be of a magnitude similar to average annual carbon footprints in relatively affluent countries [83] . It has also been recognized that such trips may fall outside the sphere where environmentally conscious consumption decisions are made [19, 42] . While the above-described aviation taxes would cover tourism, additional measures might be needed. One measure, implemented fully or partially in several locations, is a tourist tax on services (and goods) tourists frequently use [81, 84] , such as hotels (in use around the world), restaurants, car rentals, tourist attractions tickets and so on. The effect of these taxes is not only limited to the minor share of the overall tourism GHGs for which these services are responsible, but they also affect the "getting there" part, which typically causes the main GHG load [58, 82] by making trips more expensive overall. The other way round, GHGs could be mitigated without an intention to cut down travel activity by making alternative travel modes, particularly ground transport, more competitive in comparison to flying and by supporting the development and the rapid market penetration of low-carbon technologies [81] .
Though our results suggest that high climate change awareness and a pro-environmental attitude do not lead to lower travel emissions, this could be changing. Our data were collected before the increased discourse on flygskam (English: flight shame) [84, 85] , which became more apparent in Iceland at the beginning of 2019. Previous research has suggested that targeting people's social identity and a need to conform could be effective in changing behavior [35] , so if there exists a social norm to travel extensively, the discourse on flygskam presents an opportunity for changing that norm and in turn mitigating emissions from flying. There is also the potential of the phenomenon changing into a kind of a lifestyle movement whose members not only modify their behaviors and lifestyles but also actively engage in social and political change [86] . As a lack of action by governments is a barrier for taking individual climate action [72] , a changed discourse presents the potential for more support for policies directed at mitigating long-distance travel emissions, which could consequently reduce that barrier.
Based on the findings of this paper and the discussion above, it seems obvious that a more active role of cities and national governments of wealthy countries in shaping the consumption patterns of their residents, including aviation, is needed. They should also recognize the risks of rebounds related to long-distance travel when pushing densification policies forward. Regarding the case of Reykjavik, even though we didn't recognize strong rebounds, there are mechanisms that might lead to increased long-distance traveling if the current densification plan manages to reduce the currently extremely high car-dependency. For example, people travel when they have holidays, and, without cars, they are more likely to fly. We have yet to see how social phenomena, such as flygskam, affect demand in aviation, and whether globalization continues and induces the demand. Local, national, and global policies can play an important role in shaping the future in this regard. 
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Appendix A Methods
Appendix A.1 Trip Distances and Frequencies
We calculated distances to international and domestic destinations visited by plane and international locations visited by ferries as geodesic shortest distances between home and the destination in a Spatialite database using The World Geodetic System 1984 (WGS84) coordinate system to take the curvature of the Earth into account. We treated every regional and international destination as a two-way trip. We corrected the distance estimation by multiplying by 1.2 per interchange to account for the deviations from the shortest distances that result from the interchanges.
Distances to international destinations not originating in Iceland and visited by car, bus, or train, were calculated as geodesic shortest distances and multiplied by a "detour factor" of 1.417 to account for the deviations from the shortest distances that result from the street and rail network layouts.
Distances to domestic destinations visited by car, bus or ferry were calculated along the road network data obtained from the IS 50V topographic map of Iceland, as well as the ferry network data obtained from EuroGlobalMap and OpenStreetMap and checked with ferry operators' websites. The distances between home locations and destinations were then calculated using the Route tool in the Network Analyst toolbox in ArcMap 10.
We calculated distances to local destinations along the street network data obtained from OpenStreetMap for walking and cycling, and we used the i50v topographic map for car and bus. The distances between home locations and destinations were then calculated using the Route tool in the Network Analyst toolbox in ArcMap 10.
The frequencies of local trips were measured in categories related to weekly or monthly periods (e.g., "five to seven times a week" or "once or twice a month") and numerically coded to estimate the number of trips made during previous 12 months. The reported number of trips in regional and international travel was also numerically coded and used to estimate the number of trips in 12 months. The yearly distance traveled to each of the marked destinations was then estimated by multiplying distances and frequencies.
Appendix A.2 Emissions Estimation with LCA
Direct emissions (i.e., fuel combustion) for private cars were based on the fuel efficiencies and occupancy rates reported by the survey respondents. The fuel efficiency was asked with a five-category question with options from below 4 L per 100 km (L/100 km) up to over 10 L/100 km with two-liter intervals and separate options for electric vehicles. For those who did not answer the question on fuel efficiency, the average of 7.6 L/100 km was assumed. For the trips without data on car occupancy, the average occupancy rates of 1.3 for local trips and 1.9 for all other trips were assumed, following the LIPASTO database produced by the VTT Technical Research Centre of Finland Ltd. [87] . No occupancy data for Iceland were available. The estimated fuel consumption was turned into GHG emissions according to a GHG intensity of 2.36 kg CO2e/liter [88] .
The direct combustion emissions of buses were taken from the LIPASTO database [87] following the average occupancy rate for natural gas buses in Finland. No Iceland-specific information was available.
The direct emissions for passenger airplanes were calculated with intensities taken from Aamaas et al. [15] . Following the resolution of the source, flights were split into short (<800 km) and long (>800 km) haul. The intensities include the short-lived climate forcers (SLCFs).
All the indirect emissions coefficients were drawn from Chester and Horvath [49] . The numbers include indirect emissions with a broad scope including fuel and vehicle production and maintenance, as well as also roadways, tracks, stations, runways, and other infrastructure. In Table X below, the GHG intensities for the fuel production component and the rest of the indirect emissions are separated. 
Appendix A.4 Urban Form Measures
The classification of the Reykjavik Capital Region into travel-related urban zones was based on the theory of three urban fabrics: a walking city, a transit city, and car city, as proposed by Newman et al. [62] and followed a similar classification performed in Helsinki and Stockholm described by Söderström et al. [63] . The definitions and calculations used in developing the urban zones for the Capital Region are presented in Table A3 below .   Table A3 . The criteria used to delineate the travel-related urban zones structure of travel modes in local travel (i.e., within the Reykjavik Capital Region) of the modality styles members.
Zone Name Definition GIS Calculations
The central pedestrian zone
Densely built and populated, located within a walkable distance from the main commercial center (up to 1500 m), contains a high number and diversity of jobs and services, and has good access to public transport.
Assigned to the cells within the contiguous area within 1500 m network distance from the main commercial center.
The fringe of the central pedestrian zone
Densely built and populated, located within a bikeable distance from the main commercial center (up to 3000 m) from the main commercial center, contains a high number and diversity of jobs and services, and has good access to public transport.
Assigned to the cells within the contiguous area between 1500 and 3000 m distance from the main commercial center.
Intensive public transportation zone
The area in which the public transport frequency is at least 10 departures per hour and walking distance to a bus stop is less than 5 min (332 m)
Assigned to the cells not included in the above zones and having a bus stop with at least 10 departures per hour within a 5 min walk (332 m street network distance).
Basic public transportation zone
The area in which the public transport frequency is at least 4 departures per hour and walking distance to a bus stop is less than 5 min (332 m)
Assigned to the cells not included in the above zones and having a bus stop with at least 4 departures per hour within a 5 min walk (332 m street network distance).
Car-oriented zone
The area in which the public transport frequency is less than 4 departures per hour or there is no bus stop within walking distance of 5 min (332 m)
Assigned to the remaining cells, not included in the above zones.
We calculated the distance to the city center as the shortest driving route between each residential location and the point chosen to represent the center. The point was located at the corner of Laugavegur, Bankastraeti, and Skólavörðustígur. The driving distances were determined with the Route algorithm in Network Analyst toolset in ArcGIS 10.5. The street network was based on the roads layer (samgöngur) from the i50v topographic map. The variable was calculated in kilometers.
Neighborhood greenness was calculated as a mean value of the normalized difference vegetation index (NDVI) calculated in 1 km straight-line buffers around each residential location. The index was calculated with Landsat 8 imagery downloaded from Earth Observing System's (EOS) Land Viewer. The image was taken on 30th July 2016 with a 30 m spatial resolution. The index values were calculated in Raster Calculator in QGIS using the general formula: NDVI = (near-infrared channel − red channel)/(near-infrared channel + red channel). The specific formula for Landsat 8 is NDVI = (Band 5 − Band 4)/(Band 5 + Band 4). The mean values of the index in each buffer were then calculated using the "Raster statistics for polygons" tool in SAGA GIS.
Access to public transportation was based on the distance to bus stops and the average frequency of departures from the stops. The bus stops were divided into three classes: stops that have at least 10 departures per hour on average (waiting time about six minutes), stops that have at least four departures per hour on average (waiting time about 15 min) but less than 10 departures, and stops that have less than four departures per hour on average. Then, areas located within walking distance to the stops of each category were delineated using the Service Area tool in Network Analyst in ArcGIS 10.5. The threshold distance was 332 m, which roughly represented a distance that can be covered in five minutes by an average person. Then, the residential areas were assigned to four zones with access to bus stops of varying departure frequency. Table A4 . Rotated factor loadings retained in the four-factor solution. Answers to statements on page 11/14: Please state how much you agree or disagree with statements below (1 = strongly disagree, 3 = neither agree nor disagree, 5 = strongly agree).
Appendix A.5 Factor Analysis
Item
Factor 1: Pro-Environmental Attitude 826 It is easy for me to jump to a plane and go on a trip 0.383 I feel at home wherever in the world I go 0.332 Sometimes it is necessary to take a break from urban life 0.237 −0.295 I find it more interesting on a city street than out in the forest looking at trees and birds 0.682 I would rather spend my weekend in the city than in wilderness areas 0.790 There is evidence of global climate change 0.754 The main causes of global warming are human activities 0.826 Global warming will bring about some serious negative consequences 0.858 Table A5 . Rotated factor loadings retained in the four-factor solution. Answers to statements on page 12/14: Please state how much you agree or disagree with statements below (1 = strongly disagree, 3 = neither agree nor disagree, 5 = strongly agree). Fixed Distance Band Local (log) n = 621 Domestic (log) n = 564 International (log) n = 499 500 m 0.128 (p = 0) 0.001 (p = 0.857) 0.004 (p = 0.744) 1000 m 0.134 (p = 0) −0.004 (p = 0.832) 0.009 (p = 0.308) 1500 m 0.146 (p = 0) −0.001 (p = 0.898) −0.015 (p = 0.096) 2000 m 0.134 (p = 0) 0.005 (p = 0.234) 0.006 (p = 0.178) 2500 m 0.002 (p = 0.425) Table A8 . Mean yearly travel-related GHG emissions [kg CO2e] from local, domestic, and international travel generated by members of different mobility styles living in different urban zones.
Travel-Related GHG Emissions
Travel-Related Urban Zone Modality Style N Local Domestic International
Basic public transportation zone 8  968  594  4382  Consistent car-commuters  59  1650  653  3213  Non-commuters  10  501  215  2160  Multi-modal car commuters  15  1888  357  2283  Pedestrian commuters  7  482  387  3826  Bicycle commuters  7  364  214  2542  Table A8 . Cont. Figure A2 . Hot spot map (Getis Ord Gi* statistic) of cosmopolitan attitude in travel factor scores (2500 m fixed distance band).
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